Sir,-The connection of bladder cancer with exposure to certain aromatic amines was first noticed in workers in the magenta dye industry in 1895.' Since that time, prime agents have been identified among groups of polycyclic aromatic amines that have been used particularly in the manufacture of synthetic dyes. One of these groups is based on biphenyl; an example is benzidine (4,4' diaminobiphenyl).
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The manufacture and use of these compounds was placed under strict control by the Carcinogenic Substances Regulations 1967, yet the incidence of bladder cancer has continued to rise-in Wales it has doubled from 0-126 per 1000 in 1974 to 0-252 per 1000 in 1985, and the incidences are remarkably uniform across the country, ranging from 0-21 in Powys and in South Glamorgan, to 0-27 per 1000 in Clwyd (1985 figures Whereas statistically valid data can only be obtained by properly conducted surveys, there is much to learn from individual case studies. I recently had the opportunity to examine the occupational background of a woman with bladder cancer in an attempt to trace a cause. Suspicion had been aroused by the fact that she had at one time been employed in a "chemical works", but this turned out to be a pharmaceutical firm and there was no evidence that aromatic amines were involved. Furthermore, she was a clerical worker who had virtually no contact with production.
She had, however, spent much time making copies of documents by means of a process that she described as smelling of ammonia. This was subsequently identified as dyeline copying, otherwise known as whiteprinting, and used the diazo process.6 It was first demonstrated in 1917 and was in use in offices in the 1960s and 1970s until it was largely superseded by the electronic photocopier, although its ability to make multiple copies from large transparencies relatively cheaply still finds some applications.
In the diazo process, a sheet of paper impregnated with a diazo compound is placed beneath a transparency to be copied and ultraviolet light is directed through it. In the areas exposed to the light, the diazo compound is decomposed; beneath dark areas of the transparency the compound survives and is subsequently developed into a visible colour by reaction with another compound in the paper to form an azo dye. This reaction is initiated by passing ammonia through the paper-hence the smell associated with the process.
Over the years, many types of diazo compound were used, but most were based on the framework (with various additional groupings):
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Of interest here is the fate of the diazo molecules bleached by the ultraviolet light. When diazo compounds decompose, they do so by a free radical mechanism. Exposure to ultraviolet light of a suitable wavelength will encourage this process of homolytic fission. 
The close similarity between this and benzidine itself is obvious and although no data on its toxicity exist, it would be prudent to suspect a risk.
It seems probable from the foregoing that appreciable quantities of substances closely related to known bladder carcinogens may have been inadvertently produced in the light sensitive papers used in the diazo copying process and that anyone subsequently handling the papers on a regular basis without gloves could have taken them up by absorption through the skin. Furthermore, the compounds were deliberately placed near to the surface of the paper to make the process more efficient, accentuating a potential hazard.
The diazo process as described was in fairly widespread use up to the mid-1970s (I understand that there are photographic applications today, but although there seems little danger of skin contact in them it would be as well to reconsider methods of waste disposal). As bladder cancers can take up to 20 years to develop many would have turned up after some delay, and indeed, it this explanation is correct, some have yet to surface. I make no claim of proof on the basis of this one case, but I suggest that current patients with bladder cancer should be surveyed for possible correlations, and also that an analysis be performed on some exposed papers for the suspected chemicals. The Authors' reply The investigative technique described was developed to detect the occurrence of digital vasospasm and grade its severity in an objective manner. This is helpful in the assessment of vasospastic disease whether it is primary or secondary in origin as diagnoses need no longer be based solely on the history given by the patient. Signs of cold induced vasospasm are often absent at the time of medical examination and so objective testing can help to clarify the situation.
The test procedure was first evaluated in patients with non-occupational vasospasm' and it has never been suggested that it can differentiate between the various forms of Raynaud's syndrome, which are distinguished on clinical grounds and not investigative findings. Kilburn et al (1992; 49:714-20) . I first became aware of the results of Kilburn's investigation in 1989, when he reported his findings at the Second California thermal insulation conference. As a follow up to his report, Owens-Corning contacted General Electric, the operator of the plant. General Electric provided me with a copy of the industrial hygiene data that it had provided to Kilburn. From these data it seems that he has incorrectly reported the concentrations of fibreglass and asbestos that were present. For concentrations of fibreglass present in the plant, Kilburn states that: "when examined by light microscopy, they showed less than 0-1-0-4 fibres/ml with total dust concentrations of 0-13-0-47 mg/m3 measured gravimetrically."
In fact, the highest concentration of glass fibres reported in the 29 samples that were provided to him was 0 04 fibres/cc. Five of the data points were below detectable limits, which was pointed out to Kilburn. Fourteen of the measurements were 0-01 fibres/cc. The remaining data points were either 0-02 or 0-03 fibres/cc. In short, the data provided to Kilburn were at least a full order of magnitude below that reported in his paper.
Kilburn reported the historical data, from 1975, that was provided. Those measurements were less than 0-1 mg/m3 of respirable dust. He failed to mention, however, that at that concentration they were below the limit of detection of the sampling technique. He did not report at all the 1979 data, which also indicated that the glass fibres were below the limit of detection.
As to asbestos fibre concentrations; Kilburn states that: "no asbestos fibres were reported in the samples by phase contrast microscopy." That is true for the 1989 data with which he was provided. The data from 1974 and 1975 given to him, however, showed that there were low amounts of asbestos present in the plant. There were 14 measurements, 10 of which were below detectable levels. Three of the other four measurements of asbestos (0-2, 0-10, 0-25 fibres/ml) were an order of magnitude higher then the concentrations of fibre glass reported to Kilburn.
Although they were all well below the permissible exposure limits in effect at that time, they would seem to be relevant to the analysis of the hypothesis proposed by Kilburn et 
